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Introduction
At EVS SWG telco # 65, the source presented a refined proposal on audio and session metadata [1]. Among other aspects, the proposal entailed the concept of track groups that was introduced in document [2]. In the discussion several parties raised concern about track groups despite apparent earlier adoption of the idea, e.g. by Ericsson [3], [4] and Philips [5].
The present contribution aims at putting the track group concept in a broader perspective with a concept of IVAS primitives and suggests agreeing upon both as building elements for IVAS services.
Background and basic idea
3GPP (mono) speech and audio codecs like AMR, AMR-WB or EVS can be used in multiple parallel instances. The RTP payload formats of these codecs allow transporting multiple streams. In practice, this feature can be used for multi-mono/multi-channel speech/audio coding. The possibility to transport several codec streams in parallel thus extends the application range from the original mono speech/audio coding substantially.
Consequently, similar benefits could be obtained if the transport of multiple codec streams could be enabled for IVAS. This would for instance allow keeping the complexity of the audio input formats that the IVAS codec natively supports relatively low. But it would still retain the possibility to combine several of such ‘IVAS primitives’ to increasingly complex audio formats and combinations.
The equivalent of an EVS mono coding instance for IVAS is an IVAS primitive, which is what can be encoded by a single IVAS codec instance. Note that it is presently not finally decided what audio input a single IVAS codec instance could represent. However, considering potential codec complexity and the desire that IVAS could be implemented on a broad range of UEs, the source expects that the supported input audio formats may be relatively limited. Only if multiple IVAS primitives can be combined (provided that the encoding and decoding UE have enough computational resources), IVAS may nevertheless support input audio formats that are more complex.
Audio track groups
The idea with audio track groups is to enable logical combinations of audio tracks. A track group can be used to indicate to the encoder that it is a logical entity or a set of (audio) tracks that are intended to be subjected to the same transformation(s) at the rendering end. As such, track groups are not necessarily directly connected with IVAS primitives. However, if the audio tracks of a track group can be encoded with a single IVAS codec instance, there would be such a correspondence. Different track groups could thus be used to make sure that the coding of the respective audio tracks is carried out as separate logical entities, with individual IVAS codec instances. If a track group can only be represented with several IVAS primitives, there remains still the intent to subject the audio tracks of the entire group to the same transformation(s) at the rendering end.   
The logical grouping to a track group allows to combine and code the audio tracks of a track group with one or multiple IVAS primitives, without the expectation that independent manipulation or rendering of the individual tracks will be necessary. Corresponding rendering metadata would thus pertain to the complete track group.  
[bookmark: _GoBack]Important properties of track groups are bit rate, coding bandwidth, DTX operation, etc. These properties, like even the assignment of audio tracks to track groups can be controlled on a frame basis.
It is suggested that it should be part of the session control layer to determine a suitable mapping between track groups and IVAS primitives, including the bit rate assignment that must be derived from the total bit rate for the track group.
It is important to highlight that the track group concept enables pass-through of individual audio objects. To do that, track groups can be defined containing single object tracks.
Conclusion and proposal
This contribution restated the audio track group concept along with the concept of using IVAS primitives. Combining multiple primitives allows supporting complex and combined immersive audio input formats even if the IVAS codec itself supports only relatively basic spatial input formats. Track groups are a similar concept but define logical audio track unions from a renderer perspective such that the audio of a track group is subject to the same transformations during rendering. In case a track group can be encoded with a single IVAS codec instance, there is a one-to-one correspondence between track groups and IVAS primitives. Otherwise, a track group can be represented with multiple IVAS primitives. In that case, it should be up to the session control layer to determine a suitable mapping between track groups and IVAS primitives.    
It is proposed to agree on the following:
· The IVAS audio and session metadata should have support for multiple track groups.
· The IVAS codec RTP payload format should support transporting the streams of multiple parallel IVAS codec instances.
· Complex audio input formats and combinations that cannot be natively supported by the IVAS codec should be represented with multiple IVAS primitives, which are coded with corresponding multiple IVAS codec instances.
· In case pass-through operation of audio objects needs to be supported, track groups should be defined containing the pass-through objects as single object tracks.
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